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FIG. 1. The transition density ρt and pressure Pt at the inner edge of neutron 
star crust as functions of the density slope parameter L of the nuclear 
symmetry energy for T=0 MeV and T=1 MeV from the MDI interaction [4]  
(solid lines) and from its density matrix expansion (dashed lines) [3]. 
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Using the density matrix expansion [1,2], we have obtained an effective zero-range Skyrme-like 
interaction with density-dependent parameters [3] from the finite-range exchange interaction of the 
isospin- and momentum-dependent MDI interaction [4] that has been extensively used in studying 
isospin effects in intermediate-energy heavy-ion collisions [5] as well as the properties of hot nuclear 
matter [6] and neutron star matter [7]. We have then used the resulting interaction to determine the 
transition density and pressure at the inner edge of neutron star crusts based on the linearized Vlasov 
equation for the neutron star matter. From the latest constraint L = 58±18 MeV on the density slope of 
the nuclear symmetry energy [8], the transition density and pressure are constrained within 0.050 fm-3 < 
ρt < 0.071 fm-3 and 0.12 MeV/fm3 < Pt < 0.31 MeV/fm3 for T=0 MeV, and 0.038 fm-3 < ρt < 0.070 fm-3 
and 0.06 MeV/fm3 < Pt < 0.30 MeV/fm3 for T=1 MeV as shown in Fig. 1. Although the transition density 
is smaller at fixed L compared to previous results, which leads to a smaller crustal fraction of the moment 
of inertia for neutron stars and an even stricter constraint on the masses and radii of neutron stars, the 
upper limit values of ρt and Pt are larger because of the smaller values of L. The final constraint on the 
neutron star mass-radius relation is expected to be similar to that in the previous work. 
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